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Background 

· Tides and runoff influence discharge in lower 

reaches of coastal basins.  

Trinity River near Wallisville, TX 



· Accurate discharge 

measurements are 

important for 

understanding sediment 

and nutrient inputs into the 

Galveston Bay 

Ecosystem.   

 

Background 



Traditional Stage-Discharge 

Relationships 

Very predictable 



Non-traditional Settings 

Variable backwater – 

multiple discharge for 

same stage 

Neches Rv at Saltwater Barrier nr Beaumont, TX
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· Upstream gages may not 

be accurate for measuring  

inflows into Galveston Bay. 

   

· Non-traditional methods 

can be used (e.g. Index-

velocity). 

 

Background 



Objectives 

1. Define tidal flow patterns in the lower reaches of 

the Trinity River. 
 

2. Evaluate the variability of nutrient and sediment 

concentrations and loads entering the Galveston 

Bay ecosystem over a range of hydrologic 

conditions. 
 

3. Define correlations between in situ field 

measurements and discrete nutrient and 

sediment concentrations. 



Trinity Bay 



Methodology 

Task 1. Installation and Operation of an Index 

Velocity Meter 

· Determine magnitude and direction of flow 

· Parameters measured 

· water velocity 

· acoustic signal strength 

· water stage  



Gage was installed on April 2014 



http://waterdata.usgs.gov/tx/nwis/current/?type=flow  

Station: 08067252 Trinity River nr Wallisville, TX 



http://waterdata.usgs.gov/tx/nwis/current/?type=flow  

Station: 08067252 Trinity River nr Wallisville, TX 

ADV average  water 

velocity 





Task 2. Hydrologic monitoring 

 

· Collection of water quality 

samples for nutrients and 

sediment over a range of 

hydrologic conditions 
 

· Physical and water quality 

properties measured  

 



11 samples have been collected since the 

installation of the index-velocity gage 

Parameter N Mean Min Max Std. Dev.  

Turbidity, Form Neph FNU 11 17.8 2.7 110.0 30.8 

Ammonia, wf mg/l as N 8 0.03 0.01 0.11 0.03 

NO3+NO2, wf mg/l as N 8 0.174 0.040 0.645 0.251 

Nitrite, wf mg/l as N 8 0.006 0.001 0.021 0.007 

Orthophosphate, wf mg/l 8 0.033 0.004 0.053 0.016 

Phosphorus, wu mg/l 8 0.111 0.059 0.274 0.068 

Total nitrogen, wu mg/l 8 0.84 0.60 1.64 0.37 



Tasks to be completed 
Task 3. Index Velocity Rating Development 

 

· To be developed using ADCP discharge 

measurements. 
 

· Saltwater barrier has been closed since the installation 

of the Index-Velocity gage.  High flow events need to 

be sampled to capture variability and properly develop 

the index velocity rating.  

 

 

 

 

 



Task 4. Continued Operation of Index Velocity 

Gage and Hydrologic Monitoring 

· Gage will be operated for at least a year after the 

development of the index velocity rating to evaluate 

and refine calculations. 
 

· Water quality samples will continue to be collected.  

 



Task 5. Sediment & Nutrient Surrogate 

Development 
 

· Evaluation of sediment and nutrient data using the 

backscatter signal of the ADVM to predict real-time 

estimates of sediment and nutrient concentrations.  



Michael T. Lee 
mtlee@usgs.gov 

 
Zulimar Lucena 

zlucena@usgs.gov 


